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Distinction between Ideal gas and Non 

Ideal gas



Deviations of Real gases from 

Ideal behaviour (From Gas 

Laws)
 I) Deviations form Boyle’s 

Law:-

 Compressibilty Factor 



Deviations of Real gases from 

Ideal behaviour (From Gas 

Laws)
Effect of Pressure:

A) At Low Pressure

B) AT High Pressure





Effect of Temperature:-



Deviations from Charle’s Law



Deviations from Avogadro’s  

Law



Causes of Deviations from Gas  

Laws

 1) The actual volume of a gas

molecule is negligible in

comparison with the total volume

of the gas.

 2) The gas molecule do not exert

attractive forces on one another.
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Van de Waals Equation of state 

for Ral Gases 

Ideal Gas Equation

PV=RT

1) Volume Correction due to size of 

the molecules:-

Corrected (ideal) volume = V - b  

Corrected (ideal) volume = V - nb



Van de Waals Equation of state 

for Ral Gases 

 2) Pressure Correction due to 

the mutual attraction of the 

molecules
Corrected (ideal) pressure = P + Pa 

Pa= correction term due to attractive forces



Van de Waals Equation of state for 
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 1) At low or intermediate pressure

Explanation of real gases behavior by 
Van der waal’s equation



 2) At high pressure

Explanation of real gases behavior by 
Van der waal’s equation



Explanation of real gases behavior by 
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Isotherms of gas



PV –Isotherms of Real Gases ( Andrew’s isotherms)

Andrew’s Experiment on the P-V-T Relations of Carbon 

Dioxide and Critical Phenomena.



Relationship between Critical constants 

and Van der Waals constant
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Values of a and b in terms of critical 

constants

Relationship between Critical constants 

and Van der Waals constant

Putting in eq. 3.1o we get,
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Relationship between Critical 

constants and Van der Waals constant



 The value of R in terms of critical 

constants

Relationship between Critical constants 

and Van der Waals constant



Limitations of Van der Waals 

equation



Problems










